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ABSTRACT
It is believed that the box absorber utilizes viscous forces present in micro-slits on their
surfaces to absorb sound [8]. These box absorbers were developed through research at
SINTEF and the Norwegian University of Science and Technology, and current research
has tested this sound absorbing technology in standing wave tubes and in a controlled
reverberation room. This paper seeks to confirm the sound absorbing characteristics in a
less-than-ideal test setup to model how the box absorbers would perform acoustically in
an actual installation. It also explores different configurations of the box absorbers in
attempts to achieve more sound absorption. To test this, twelve configurations of ten to
eleven box absorbers were placed in a reverberation room and the reverberation time of
the room was measured in third-octave frequency bands in order to obtain an amount of
sound absorption in sabins per module. The sound absorption was confirmed for
configurations similar to those tested and published by the manufacturer, though results
show that the sound absorption is not as consistent; therefore the box absorbers would not
have as strong of an effect in an actual installation as published data may indicate. Tests
of different configurations showed that a box absorber with two surfaces of micro-slits
exposed to the original sound field gives significantly more sound absorption across the
band of frequencies, and a double layer of the micro-slotted surface forming two equal
cavities within the box absorber gives a significant improvement in sound absorption
above 500 Hz.
Thesis Supervisor: Nicholas Makris
Title: Associate Professor of Mechanical and Ocean Engineering
1. INTRODUCTION
The box absorber was developed as a means of absorbing sound without the use
of fibrous materials. Its technology was developed through research at SINTEF and The
Norwegian University of Science and Technology and is currently being manufactured
by the company DeAmp. This type of sound absorber has a cavity where its top surface
contains columns of laser-cut micro-slits. It is believed that the box absorber absorbs
sound through viscous forces within the micro-slits on the surface [9].
The architectural appeal of these box absorbers is that they come in a variety of
colors, patters, can be customized with printed images, and the slits on the surface are on
the order of sub-millimeter and thus are nearly invisible to the eye from a distance.
Currently, the box absorbers have been installed at the emergency call center at
Haukeland Hospital in Bergen, Norway. In a space such as this one a short reverberation
time is necessary so the sound energy does not build up in the space and hinder speech
intelligibility on either end of the phone lines [4].
Previous research tested this type of absorption in standing wave tubes [9] [6],
and also in a reverberation chamber [8]. The research on the box absorbers in a
reverberation chamber tested configurations where the box absorbers were placed flush
against each other on the floor in a 4x4 configuration at varying cavity depths, and also
where the box absorbers were laid on the floor about 50 cm apart from each other.
Applications of the box absorber other than those tested in previous research and
manufactured and specified by DeAmp are of interest to acousticians and architects in
need of sound absorbing options when designing a space. These applications can include
different amounts of slotted surfaces exposed to either the original sound energy or used
as a double layer within the box absorber, or different installation applications such as
suspending an enclosed box absorber from the ceiling if wall space for absorption is not
an option.
2. BACKGROUND
2.1 Reverberation Time and Sound Absorption Coefficient
The reverberation time, RT, is defined as the amount of time it takes for the sound
pressure level in a room to decay 60 dB. Reverberation time deals with how the sound
energy in an enclosure varies over time after a sound source ceases to supply sound
energy, which relates to how surfaces within the enclosure reflect sound waves. When
sound energy is supplied to a room, the sound waves fall on surfaces within the room that
reflect some of the sound wave and absorb some of it [5]. The sound absorption
coefficient is then a measure of efficiency of a specific material in absorbing sound
energy. Absorptive material does not decrease the sound level of the source; it causes the
reflections of the sound source to attenuate. Attenuation is a dissipation of energy, and
thus when a sound wave is attenuated the energy level of the reflected sound wave
decreases. This can be thought of in terms of decaying sound pressure in an enclosure,
where the sound pressure, PR, at time, t, decays by
PR(t)= Poe , (1)
where Po is the sound pressure at t = 0 (when the sound source stops supplying energy to
the sound field) and r is the time constant of the sound pressure decay that relates to
sound absorption.
This can be thought of in terms of sound pressure levels. The sound pressure
level at a given distance from a source is given by
L, = Ls -H (2)
where Lp is the sound pressure level given as
L, = 10log ~ dB (3)
ref
Ls is the sound pressure level of the sound source, and H is transmission loss, and all
values are in dB at a reference pressure and distance. This equation can be modified to
determine the sound pressure level at a given time, ifL, is also modified to reflect the
sound pressure level at the source at the moment the sound source stops supplying sound
energy, which when related to the reverberation time is where time equals zero. The
transmission loss is then redefined to include absorption.
2.2 Sound Absorption Reporting
In order to develop comparisons among sound absorption products, there is a need
for a universal unit or number that can correspond to the quantified performance of each
individual product. One method of quantifying sound absorption is through a statistical
sound-absorption coefficient. This index is the ratio of sound energy absorbed to the
sound energy incident on the surface, given the sound field is completely diffuse. For
sound absorption products and materials, this coefficient is typically given as the Sabine
absorption coefficient, obtained by measuring the reverberation time of a sound source in
a reverberation chamber with and without the absorption product or material and taking
into account the surface area of the absorptive product or material [5]. Another variation
in reporting sound absorption that is less commonly used and independent of total surface
area tested is by the total number of sabins, which is the amount of square foot or meter
of material or product of sound absorption. This was the metric used to report sound
absorption data in this experiment because the box absorbers come in discrete modules
not based on surface, though this makes comparing the box absorber's sound absorbing
capabilities with other sound absorbing materials difficult.
3. EXPERIMENTAL METHOD
Different setups of a maximum of eleven identical box absorbers were tested in a
reverberation room (dimensions given below in fig. 1) at the Acentech office in
Cambridge, MA.
Figure 1: Dimensions of reverberation room
The sound source was placed in the corner of the reverberation room furthest away from
the door. An omni-directional microphone was placed at five specified locations
throughout the room to measure the reverberation time in five separate locations. This
average of positions was done to try and eliminate effects of standing waves at certain
frequencies in different places throughout the room. EASERA, a computer program for
electronic and acoustic measurements, measured and recorded the impulse response of
the room in one-third-octave bands from 100 Hz to 10,000 Hz, and then calculated the
reverberation time at each frequency band.
3.1 Equipment
Two different sound sources were used throughout testing to analyze different
frequency ranges. A dodecahedron speaker was used as the main sound source for
frequencies above 120 Hz in order to produce as omni-directional of a sound source as
possible. The sound source produced through settings in EASERA consisted of a swept-
sine signal, was 1.5 seconds long, and included 10 averaged measurements. The
subwoofer used was an Infinity BassLink II, with the crossover set to 120 Hz. The sound
source was produced through settings in EASERA. The microphone used was an
Earthworks M30 High-Definition omni-directional microphone, using 48V phantom
power. EASERA was the computer program used to analyze the reverberation time at
frequency bands. EASERA took the impulse response from the Earthworks microphone
and calculated the early decay time, and extrapolated the reverberation time based on
when the sound level decreased to 1/10, 1/20, and 1/30 the amount of the original sound
level, indicated as T10, T20, and T30, respectively. EASERA was limited to analyzing
frequencies between the range of 100 Hz and 10,000 Hz.
3.2 Product Details
The product was designated by DeAmp as the box absorbers with the
specifications as listed in fig. 2 below.
Dimension Value
Length 5.6 m
Width 3.5 m
Height 3.3 m
Figure 2: DeAmp box absorber product specifications [4]
Eleven box absorber samples were provided by the client and tested in various
configurations. All packaging tape and protection film were removed from the box
absorbers, except for a few pieces around the edges where the glue holding the pieces of
the box absorber together had come loose.
3.3 Configurations
Twelve configurations of the box absorbers were tested. These configurations
varied from laying all box absorbers on the ground, to standing the box absorbers back-
to-back, to testing double layers of the box absorbers. The configurations tested would
not necessarily give varying results in a strict lab setting, but since the reverberation
chamber used for testing was not entirely a controlled environment in terms of a
completely diffuse sound field within the room, results for tests that should give similar
results in a lab setting gave varying results here. While this does not yield a "perfect" set
of results, it did more accurately reflect how the box absorbers would perform in a typical
installation where the acoustical conditions are far from being controlled. A complete list
of configuration explanations is shown in fig. 3.
Property Value
Height 700 mm
Width 700 mm
Depth 96 mm
Thickness 3.9 to 4.3 mm
Material Cast acrylic/PMMA
Color Translucent
Test # Explanation
la Eleven absorbers placed on floor along edges of room
Eleven absorbers placed on floor clustered in center of room
at various angles
Eleven absorbers clustered around source (six standing
upright against wall, five placed on floor)
Five sets of two absorbers standing back-to-back, one foot
3a from reflective surface, parallel to reflective surface, slots
horizontal
Same as test 3a but with box absorbers standing at various3b
angles and at various locations throughout room
4 Five sets of two box absorbers back-to-back, laying on floor
Five sets of two box absorbers on top of each other (both
with slotted sides facing upwards), laying on floor
Five sets of two box absorbers back-to-back, hanging from
6 ceiling with bungee cord; two sets of two on top of each
other, and one hanging by itself
Ten box absorbers on floor with glass fiber ceiling panels
7 underneath, 1.125" from underside of absorbers hoisted off
ground on cubes of foam
8a Ten individual box absorbers standing upright
8b Five individual box absorbers standing upright
Figure 3: Summary of all configurations tested. Illustrations of the configurations
are given in the following section.
3.5 Data Analysis
The reverberation time of the test room was measured for each configuration. To
obtain a measurement for sound absorption from reverberation time, the Sabine equation
for reverberation time was used, as derived by Embleton in "Sound in Large Rooms" [5]:
60VRT=
1.086cA (4)
where RT is the reverberation time measured by EASERA, V is the volume of the
reverberation chamber, c is the speed of sound in air (340 m/s or 1120 ft/s), and A is the
amount of sound absorption in sabins. This metric, the sabin, has been defined as the
sum of all the surface areas multiplied by their respective Sabine absorption coefficient[5]:
A • Siasab, (5)
Since the Sabine absorption coefficient is a dimensionless number of the efficiency of
sound absorbing power of a material, the quantity A, the amount of sabins of sound
absorption, has the units of area (m2 or ft2).
To calculate the amount of sound absorption provided by the box absorbers, the
reverberation time of the empty test room was measured in order to calculate the amount
of sound absorption of the empty room, Aempty, was first experimentally determined.
Then, the reverberation time of the test chamber with the box absorbers was measured to
calculate the amount of sound absorption provided by the box absorbers in the
reverberation room, Atorat. In each configuration tested, the box absorbers covered up
some of the surface area of the room's floor and walls that had contributed to the
reverberation time of the empty room. While these surfaces are mostly reflective, they do
absorb a small amount of sound. For example, in test la, 0.49 m2 or 5.27 ft2 of concrete
floor was covered by each of the eleven box absorbers, and thus a total of 5.39 m2 or 58
ft2 of the floor was not exposed to the sound waves in the room. This amount of concrete
floor contributes 0.08 metric sabins or 0.87 sabins of sound absorption at 500 Hz, since
the absorption coefficient for concrete has been determined to be 0.015 at 500 Hz (the
coefficient of absorption varies across the frequency bands from 0.01 at 125 Hz to 0.02 at
4000 Hz) [7]. Note that the results presented here are in sabins - based on English units
of ft2 - and not metric sabins, which are based on m2. The amount of sound absorption
provided by this surface area covered up by the box absorbers, A,,,toss, which is unique for
each different configuration, must then be subtracted from A,,mpty. This quantity is then
subtracted from the amount of sound absorption obtained from the box absorber
configurations, Aotat. This gives a more accurate representation of the amount of sound
absorbed by the box absorbers than if simply Aempty was subtracted from Atotai.
Furthermore, to obtain the amount of sound absorption per box absorber, Atotal was then
divided by the number of discrete box absorber modules, n, for that configuration. This
is all summarized by equation 5 below:
A absorber tota - [Aempty - A,os (6)
absorber (6)
n
3.6 Data Presentation
The data presented here is given in sabins per module box absorber. While this is
not a typical metric in which to present absorption data, the box absorber product lends
itself to a metric not based on surface area but on a discrete module. The box absorber
can only absorb sound on its front perforated surface. The other surfaces - the sides of
the box absorber - are not absorptive and simply add reflective surface area into the
room. This added surface area (the edges of the box absorber) is 57% of the surface area
of the front panel of the box absorber, which is not insignificant (this of course assumes
the sides of the box absorbers are exposed and not flush against another box absorber or
wall). While the box absorbers can be installed in various configurations, these absorbers
come as a discrete product. Therefore it makes the most sense to present the data in
terms of sabins per module as opposed to a coefficient of sabins per unit area.
4. DISCUSSION
4.1 Summary of Findings
4.1.1 Test 1: Eleven single modules
The first configuration used a setup where all eleven box absorbers were laid on
the floor with the slotted face oriented towards the ceiling. In the first test (1 a) the box
absorbers were placed around the edges of the reverberation chamber as shown in fig. 4a
below, and in the second test (lb) the boxes were scattered in the center of the chamber
with no flush edges, as shown in fig. 4b.
Fig. 4a Fig. 4b
Figure 4a and 4b: Figure 4a shows the box absorbers placed around the edges of the
reverberation chamber, and Figure 4b shows the absorbers scattered in the center
of the chamber with no flush edges.
The amount of sabins per module measured in tests la and lb are given below in fig. 5.
Both results show a clear peak of about six sabins per module at 400 Hz. Note that the
results here are given in sabins, which is the amount of square feet of sound absorption
(as opposed to the metric sabins, where the units are square meters of sound absorption).
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Figure 5: These two graphs show the amount of sabins per module for tests
lb, shown on the graph to the left and the graph to the right, respectively.
cavity depth was that of one module, 96 mm.
10000
la and
The
These results are congruous to the results published by DeAmp for a panel absorber
placed 97 mm from the noise-reflecting surface [8]. In those results, shown below (fig.
6), the peak frequency of absorption has a range between about 200 Hz to 425 Hz.
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Figure 6: Results published by DeAmp, plotting the absorption coefficient for
different cavity depths.
4.1.2 Test 2: Modules clustered around source
The second configuration tested was a setup where eleven box absorbers were
clustered around the sound source, as shown in fig. 7 below. Some absorbers stood
upright flush against the wall while the others lay on the ground around the source.
1,2
1,0
0,8
0,4
0,2
0,10 25i
Figure 7: Configuration for test 2, with all box absorbers clustered around sound
source.
This configuration attempted to use the box absorbers as a means of decreasing the level
of the original sound source. The results in fig. 8 show that this configuration does not
give as much absorption as when the box absorbers were scattered throughout the room,
but this setup does give a more consistent amount of absorption across the entire band of
frequencies.
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Figure 8: The amount of sabins per module for configuration 2. These results show
less absorption overall but a more consistent amount of absorption across the band
of frequencies.
4.1.3 Test 3: Standing double box absorber
The third configuration used five sets of two box absorbers standing back-to-back
such that the two box absorbers formed a box with a cavity of 192 mm with slits on the
face of both sides of the cavity. An example of this pair of box absorbers is shown in fig.
9 below. Note that the backside of the double box absorber not visible in the photograph
is a slotted surface.
Figure 9: Two box absorbers standing upright back-to-back to form a cavity of 192
mm.
Two setups were tested that involved the standing double box absorber. In the first test,
3a, the absorber pairs were parallel to and one foot away from a nearby sound-reflecting
surface (see fig. 10a), and the second test, 3b, had the absorber pairs at random angles
and positions throughout the reverberation chamber (see fig. 10b).
rig. 13a Fig. 13b
Figure 10a and 10b: Test 3a (fig. 10a) and test 3b (fig. 10b).
In analyzing the results of this configuration, the box absorber pairs were taken to
be one discrete module. The amount of sabins per module was significantly and
consistently higher for all frequencies for this configuration than in any other
configuration. While the sound absorption peaked around six sabins per module for tests
la and lb - where the single box absorbers were laid on the floor - the sound absorption
for tests 3a and 3b peaked around ten to twelve sabins per module and was above six
sabins per module over many frequencies. This is shown below in fig. 11.
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Figure 11: The results for test 3a (left) and test 3b (right)
The variations between tests 3a and 3b resulted in different peak frequencies -
125 Hz for test 3a and 400 Hz for test 3b. This discrepancy could be due to abnormalities
in the reverberation room caused by a non-diffuse sound field within the room, or could
be due to differing angles of incidence of sound waves reflected off the walls. The peak
frequency of 125 Hz obtained in test 3a with a cavity depth of 192 mm is similar to the
peak frequency shown in published data by DeAmp for a cavity depth of 197 mm (see
fig. 6) [8].
4.1.4 Tests 4 and 5: Double box absorbers with layers
Tests 4 and 5 evaluated the effect of a double layer of the slotted surface within
the cavity of the box absorber. These configurations involved five sets of two box
absorbers on top of each other, lying on the floor. In test 4 the box absorber pair was put
together exactly as in tests 3a and 3b, except laid on the floor such that the slotted surface
of one box absorber was flush with the floor and the slotted surface of the other absorber
was oriented towards the ceiling. In test 5 two box absorbers were stacked on top of each
other such that both slotted surfaces were oriented towards the ceiling. The box absorber
pairs in test 4 therefore had a cavity depth of 192 mm while the box absorber pairs in test
5 contained two separate cavities, each 96 mm. A diagram of both the configuration of
the two box absorbers as a unit and a diagram of the configurations of each test are
shown below in figs. 12a and 12b. The arrows indicate the location of the second layer
of slotted surface.
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Figures 12a and 12b: Test 4 (fig. 12a) with second slotted surface flush with floor.
Test 5 (fig. 12b) with second slotted surface 96 mm above floor and 96 mm below
top surface.
The results for these two tests show the double layer of slotted surfaces in the box
absorber cavity absorbs much more sound across the band of frequencies (see fig. 13).
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Figure 13: The amount of sabins per module for tests 4 and 5.
There are two clear peaks in sound absorption in test 5 from 1250 Hz to 1600 Hz, as well
as from 4000 to 8000 Hz. The sound absorption measured in test 4 does not show any
peak frequency range, though more sound is absorbed in the lower frequencies - below
400 Hz - and between 1000 and 2000 Hz than is absorbed over other frequencies. The
results show that configuration 5 will absorb much more sound - for example, at 4000 Hz
test 4 absorbed about one sabin per module and test 5 absorbed about ten sabins per
module, thus the reverberation time in the room in test 5 would be ten times less than that
in test 4 at 4000 Hz.
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4.1.5 Test 6: Hanging box absorber pairs
The results of test 6 are presented here mainly as an exploration of different
installations than those that are recommended by the manufacturer. The configuration in
test 6 used box absorber pairs taped back-to-back similar to tests 3a, 3b, and 4. These
box absorber pairs were then hung from the ceiling with bungee cords, with two box
absorber pairs balancing on top of each other and one hung by itself. Fig. 14 below
shows this setup. Note that all five pairs are suspended and none of the box absorbers are
touching the ground.
Figure 14: Box absorber pairs suspended from ceiling with bungee cords in test 6.
The sound absorption performance of this configuration is given below in fig. 15.
The graph shows this configuration gave a decent amount of absorption for low to mid
frequencies - at frequencies below 2000 Hz, four to six sabins per module were absorbed
- while frequencies above 2000 Hz absorbed on average about two sabins per module.
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Figure 15: Sound absorption performance for test 6, with the hanging box absorber
pairs.
4.1.6 Test 7: Box absorber with glass fiber
Previously published sound absorption properties of the box absorber indicate the
product has good absorption of lower frequencies, but the data show the box absorber is
quite poor at absorbing sound at higher frequencies. Test 7 was aimed at trying to obtain
more absorption at higher frequencies. Therefore, a glass fiber ceiling tile, a well-known
and commonly used acoustical product good at absorbing sound at higher frequencies,
was placed underneath each box absorber in test 7. The ceiling tiles were supported on
small blocks of foam (shown in fig. 16b) such that when the box absorber was placed
over the tile there was a slight gap in between the underside of the box absorber and the
top of the glass fiber tile. Diagrams of this setup are shown in fig. 16a and 16b below.
Fig. 16a Fig. 16b
Figures 16a and 16b: A box absorber on floor with glass fiber ceiling panel
underneath (fig. 16a), and a ceiling panel supported by foam blocks (fig. 16b).
This configuration gave better sound absorption for higher frequencies as shown in fig.
17 below.
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Figure 17: Sound absorption for test 7.
To better see the difference with and without the glass fiber, a graph taking the average of
tests la and lb compared with test 7 is shown below in fig. 18. Although there is a sharp
decrease in sound absorption at 2500 Hz in test 7, this configuration shows higher sound
absorption above 630 Hz than in test la and lb.
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Comparison of tests with (test 7) and without (tests la&b) glass fiber
underneath the box absorbers.
4.1.7 Test 8: Single box absorber without cavity
Test 8 was aimed at exploring how the panel absorber (also made by DeAmp)
compared with the box absorber. The box absorbers in this configuration stood upright
on their sides - thus there was no cavity behind the slotted surface - at various locations
throughout the room. This setup is shown below in fig. 19.
Figure 19: Setup of box absorbers to perform like panel absorbers for test 8.
This configuration was tested twice - once with ten box absorbers and once with five box
absorbers - and an average of the two tests was taken to determine the amount of sabins
per module as shown below in fig. 20.
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Figure 20: The amount of sabins per module for test 8.
In comparison to tests where the box absorbers had a cavity, the panel absorber gives less
absorption across the band of frequencies.
4.2 Significance of Cavity Depth and Layers of Slotted Surface
The results of tests 4 and 5 showed that a double layer of the slotted surface
within the box absorber has superior sound absorption performance than one layer. A
direct comparison of the two tests is shown below in fig. 21.
Comparison of Test 4 and 5 in Sabins per
Module
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Figure 21: Comparison of test 4 (one layer of slotted surface) with test 5 (two layers
of slotted surface) in a cavity of 192 mm.
However, this configuration does not give as much sound absorption as
and 3b, where two slotted surfaces were exposed to the original sound field. A
comparison of tests 3a and 3b to test 5 is given below in fig. 22.
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Figure 22: Comparison of tests 3a and 3b (192 mm cavity with slotted surface
exposed on both sides of box absorber) with test 5 (two 96 mm cavities, only one
slotted surface exposed to original sound field).
This comparison shows a clear dominance in the lower frequencies in tests 3a and 3b.
That configurations 3a and 3b absorb more sound is shown in comparing these tests to
tests la and lb, where the single box absorbers were position on the floor of the
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reverberation chamber. In comparing the two sets of tests in sabins per module, tests 3a
and 3b show better sound absorption across the bands of frequencies (see fig. 23).
Comparison of Tests la and lb to 3a and
3b in Sabins per Module
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Figure 23: Comparison of cavity depth, using an average of tests la and lb (depth =
96 mm) and tests 3a and 3b (depth = 192 mm).
The larger amount of sound absorption measured in tests 3a and 3b could be due to the
increased depth of the cavity of the box absorber - in tests 3a and 3b the cavity depth was
192 mm, while in tests la and lb the cavity depth was 96 mm. This is questionable
though, since in tests 3a and 3b one box absorber module contained two slotted surfaces
exposed to the original sound field, while one box absorber module in tests la and lb
contained only one slotted surface exposed to the original sound field.
4.3 Sources of error in reverberation room
The reverberation room used to test the box absorbers was not as controlled an
environment as needed for replicable data and results. One main issue was that the sound
field in the room was not completely diffuse, which was shown through data analysis
using only one microphone position. The data presented in this paper was analyzed by
taking an average of five microphone positions, but the data was also analyzed using only
the microphone position furthest from the source. This data showed a clear drop in
absorption coefficient at both 1600 Hz and 4000 Hz for most of the configurations tested
This is shown in fig. 24, which may appear quite confusing at first since there are so
many plots on one graph, but the important aspect of this graph is to show the significant
drop at the specified frequencies in each test.
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Figure 27: Sound absorption coefficient of box absorbers using microphone
position furthest from source.
At both 1600 Hz and 4000 Hz the reverberation time of the empty room dropped
significantly as shown in fig. 24 below, illustrating a standing wave within the room at
those frequencies at that position.
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Figure 24: Reverberation time for the empty room at microphone position furthest
from sound source.
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In a controlled laboratory setting for a reverberation room, both stationary and
moving sound reflectors are used to help distribute the sound evenly throughout the room
to eliminate these standing waves [5]. The facilities used to test the box absorbers in this
report did not contain any reflectors to create an evenly distributed sound field.
5. CONCLUSIONS AND RECOMMENDATIONS
It is believed that the box absorber utilizes viscous forces present in micro-slits on
its surface to absorb sound [9]. The box absorber has good sound absorbing
characteristics particularly at lower frequencies where other sound absorbing materials
are insufficient in absorbing sound. It is particularly effective when there is a double
layer of the micro-slotted surface cutting the cavity depth in two equal parts as in test 5,
and also when the box absorbers are placed back-to-back such that two micro-slotted
surfaces are exposed to the original sound field as in tests 3a and 3b. The theoretical
analysis along with the experimental results show there is also a clear difference in sound
absorbing characteristics between the box absorber and what is effectively a panel
absorber without a cavity.
The experimental results show superior sound absorption for configurations
explored in this report that are different than those recommended by DeAmp (the
manufacturer) and other research and testing that has been conducted on the box absorber
technology. Therefore, it is recommended that further testing be done on these
configurations - in particular, the configuration with two box absorbers standing back-to-
back to produce a deeper cavity with two micro-slotted surfaces exposed to the original
sound energy - in a more controlled environment. Further product development on the
installation of such configurations would need to be completed before the box absorbers
could be installed in this manner.
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